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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
5 form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

10 

Claims 13-17, 22-28, and 30 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Kato et al. (U.S. Pat. No. 5,866,799) (hereinafter referred to as "Kato-99" 

Regarding claim 13, Kato-99 teaches a sensing element having a solid 
15 electrolyte 4c, at least one electrochemical measuring cell with a first electrode 24 and a 
second electrode 22 or 28 electrically connected by the solid electrolyte 4c, a first 
element 38 including a catalytically active material (col. 19 lines 23-50), a second 
diffusion-limiting element 14, a gas chamber 6 or 8 communicating with a measuring 
gas located outside of the sensor element and in which the second electrode 22 or 28 
20 respectively is situated, and the first element 38 having a length of at least 1 mm in the 
diffusion direction of the measuring gas (see col. 16 lines 38-44; figure 14). 

Regarding claims 14 and 15, Kato-99 teaches the use of the sensor element for 
detecting a physical property of a measuring gas (see col. 8 lines 39-44), including the 
25 determination of the oxygen partial pressure in the measuring gas (see col. 12 lines 19- 
32). 
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FIG.14 



Regarding claims 16, 23, and 24, Kato-99 teaches the first element 38 being 
made of a channel filled with a porous material (see col. 19 lines 27-31). 

5 

Regarding claim 17, Kato-99 teaches the first element having a length of around 
5.2 mm (see discussion at col. 16 lines 38-44 discussing the positioning of electrode 16 
as being 5.2 mm from the end of the sensor). 

10 Regarding claim 22, Kato-99 teaches the diffusion cross-section of the first 

element 38 being larger than the diffusion cross-section of the second diffusion-limiting 
element 14 (see figure 14 and col. 7 lines 64-66). 

Regarding claim 25, Kato-99 teaches the second diffusion-limiting element 14 
15 being situated between the first element 38 and the gas chamber 8 (see figure 14). 
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Regarding claim 26, Kato-99 teaches the use of constriction 14 which is on a 
side of the first element, separated by electrolyte layer 4a, facing toward the flow of the 
measuring gas (see figure 14). 

Please note that in interpreting claim 26 the examiner is considering the 
5 possibility that the second diffusion-limiting element itself could act as the constriction. 
As described in the specification on page 8, the constriction may consist of a porous 
material or a channel having a smaller cross-sectional area. Moreover, the second 
diffusion-limiting element could also either be made by the addition of a porous material 
into the channel or a constriction in the channel. 

10 

Regarding claims 27 and 28, Kato-99 clearly shows the length of constriction 14 
being within the range of 1 0% to 1 00% of the length of the first element 38 (see figure 
14). 

15 Regarding claim 30, Kato-99 teaches the second diffusion-limiting element 14 

being in a layer plane of the measuring gas chamber 8 (see figure 1 4). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
20 obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
25 Patentability shall not be negatived by the manner in which the invention was made. 
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The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 
5 2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

10 This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

1 5 not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

Claims 18-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kato-99. 

20 

Regarding claim 18, Kato-99 does not teach the first element 38 having a length 
in the range of 2 mm to 5 mm. However, Kato-99 does teach the first element 38 
having a length around 5.2 mm (see figure 14 and col. 16 lines 38^4). The courts 
have held a claimed device to not be patentably distinct over a prior art reference where 
25 the only difference between the prior art and the claims is a recitation of relative 
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dimensions when the claimed device would not perform differently (see MPEP 2144.04 
discussing Gardner v. TEC Systems, Inc., 725 F.2d 1338, 220 USPQ 777 (Fed. Cir. 
1984)). 

Here, the first element 38 as taught by Kato-99 would perform just as the claimed 
5 length, if not better, because the length taught by Kato-99 is larger than the claimed 
range. As such, since the prior art device would function just as the claimed device the 
recitation of different dimensions fails to make the claim patentably distinct. 

"[Wjhere the general conditions of a claim are disclosed in the prior art, it is not 
inventive to discover the optimum or workable ranges by routine experimentation." See 
10 In re Alter, 220 F.2d 454, 456, 1 05 USPQ 233, 235 (CCPA 1 955). The discovery of an 
optimum value of a known result effective variable, without producing any new or 
unexpected results, is within the ambit of a person of ordinary skill in the art. See In re 
Boesch, 205 USPQ 215 (CCPA 1980) (see MPEP § 2144.05, II.). 

Consequently, it would have been obvious to one of ordinary skill in the art to 
1 5 adjust the length of the first element in order to provide sufficient surface area in which 
to catalyze the non-reacted contaminates. 



Regarding claim 19, Kato-99 does not teach the porosity of the second diffusion- 
limiting element 1 4 being at least half that of the first element 38. However, Kato-99 
20 does teach the use of two porous sections as the two diffusion means (see figure 18a 
and col. 23 lines 8-17) and also discloses the favorability of the second diffusion-limiting 
element having a diffusion resistance larger than that of the first (see col. 7 lines 64- 
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66). It is well known in the art that having the diffusion resistance of the second 
diffusion section larger than the diffusion resistance of the first diffusion section helps to 
prevent contamination from harmful constituents in the exhaust gas thereby extending 
the life of the sensor (see col. 7 line 67-col. 8 line 2). 
5 Consequently, it would have been obvious to one of ordinary skill in the art to 

adjust the porosity of the two diffusion sections in order to prolong the usability of the 
gas sensor. 

Regarding claims 20 and 21 , Kato-99 is silent as to the volume filled by the 
porous first element 38. However, it would have been obvious to one of ordinary skill in 
the art to change the size/proportion of the first element as needed in order to have a 
sufficient diffusion distance through the catalyst laced porous region in order to catalyze 
all the non-reacted components in the exhaust gas (see MPEP § 2144.04). The change 
in size of an article is not a matter of invention. See In re Rose, 105 USPQ 237 (CCPA 
1955) (see MPEP §2144.04). 

Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kato-99 
in view of Kato et al. (U.S. Pub. No. 2001/000821 1 ) (hereinafter referred to as "Kato- 
01"). 

20 Regarding claim 29, Kato-99 does not teach the presence of a porous material in 

the constriction. However, Kato-01 teaches the use of either a porous material or a 
constriction as a means for providing a diffusion resistance (see Kato-01 paragraph 55). 
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The combination of familiar elements is likely to be obvious when it does no more 
than yield predictable results. See KSR Int'l v. Teleflex Inc., 82 USPQ2d 1385, 1397 
(2007) (see MPEP §2143). Moreover, it is prima facie obvious to combine elements 
taught in the prior art which are useful for the same purpose to form another element 
5 useful also for the same purpose. See In re Kerkhoven, 626 F.2d 846, 850 (CCPA 
1980) (see MPEP §2144.06). 

Additionally, the selection of a known material, which is based upon its suitability 
for the intended use, is within the ambit of one of ordinary skill in the art. See In re 
Leshin, 125 USPQ 416 (CCPA 1960) (see MPEP § 2144.07). 
10 The use of both a porous material and a constriction as a diffusion rate 

determining means were each known in the prior art. One skilled in the art could have 
combined the elements as claimed by known methods with no change in their 
respective functions, and the combination would have yielded predictable results to one 
of ordinary skill in the art. 
1 5 Therefore, it would have been obvious to one of ordinary skill in the art at the 

time the invention was made to have modified the constriction in the device of Kato-99 
by inserting a porous material in order to further increase the diffusion resistance. 

Furthermore, it would have been obvious to one of ordinary skill in the art to 
adjust the porosity of the inserted porous material in the constriction in order to achieve 
20 the desired diffusion resistance. 

The courts have held a claimed device to not be patentably distinct over a prior 
art reference where the only difference between the prior art and the claims is a 
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recitation of relative dimensions when the claimed device would not perform differently 
(see MPEP 2144.04 discussing Gardner v. TEC Systems, Inc., 725 F.2d 1338, 220 
USPQ 777 (Fed.Cir. 1984). 



5 Additionally, claims 13-30 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Stahl et al. (D.E. Pat. Pub. 10013882) with English translation 
provided by U.S. Pub. No. 0154764 (hereinafter referred to as "Stahl") in view of Kato- 
99. 



10 Regarding claim 13, Stahl teaches a sensing element having a solid electrolyte 

1 1a or 1 1c, with at least one electrochemical measuring cell with a first electrode 20 or 
23 and a second electrode 21 or 22 electrically connected by the solid electrolyte 1 1a or 
11c respectively, a first element 14a including a catalytically active material (paragraphs 
22-24), a second diffusion-limiting element 12, a gas chamber 13 communicating with a 

1 5 measuring gas located outside of the sensor element and in which the second electrode 
21 or 22 respectively is situated (see figure 2; paragraphs 1 and 25). 

Stahl does not explicitly teach the first element 14a having a length of at least 1 
mm in the diffusion direction of the measuring gas. 

However, Kato-99 teaches the porous diffusion layer 38 having a catalytically 

20 active material and having a length of at least 1 mm in the diffusion direction of the 
measuring gas (see col. 16 lines 38^4). 
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The combination of familiar elements is likely to be obvious when it does no more 
than yield predictable results. See KSR International Co. v. Teleflex Inc., 82 USPQ2d 
1385, 1395-1397 (2007) (see MPEP § 2143). 

Consequently, as shown by Kato-99 it would have been obvious to one of 
5 ordinary skill in the art to have adjusted the length of the catalytic porous layer in order 
to ensure the catalyzed reaction of the non-reacted components of the measuring gas. 




Regarding claims 14 and 15, Stahl implicitly teaches the use of the sensor 
element discussed above for detecting a physical property of a measuring gas, 
including the determination of the oxygen partial pressure in the measuring gas. Stahl 
discloses that the sensor element is to be used to determine the concentration of gas 
components particularly in the exhaust gases of a combustion engine (see abstract). 
The sensor could clearly be used as a Nernst detection cell to detect the oxygen 
concentration by measuring the partial pressure of oxygen in the measuring gas relative 
to the ambient air. 
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"[l]n considering the disclosure of a reference, it is proper to take into account not 
only specific teachings of the reference but also the inferences which one skilled in the 
art would reasonably be expected to draw therefrom." In re Preda, 401 F.2d 825, 826, 
1 59 USPQ 342, 344 (CCPA 1 968). See MPEP § 21 44.01 . 

5 

Regarding claims 16, 23, and 24, Stahl teaches the first element 14a being made 
of a channel filled with a porous material (see paragraph 22). Furthermore, Stahl also 
teaches the second diffusion-limiting element being made of a porous material (see 
paragraph 19). 

10 

Regarding claim 17, as discussed above regarding claim 13, Kato-99 specifically 
teaches the first element having a length of around 5.2 mm (see discussion at col. 16 
lines 38-44 discussing the positioning of electrode 16 as being 5.2 mm from the end of 
the sensor). 

15 

Regarding claim 18, Kato-99 does not teach the first element 38 having a length 
in the range of 2 mm to 5 mm. Furthermore, as mentioned above Stahl is silent as to 
the length of the diffusion barrier 14. However, as discussed above regarding claim 17, 
Kato-99 does teach the first element 38 having a length around 5.2 mm (see figure 14 
20 and col. 16 lines 38-44). The courts have held a claimed device to not be patentably 
distinct over a prior art reference where the only difference between the prior art and the 
claims is a recitation of relative dimensions when the claimed device would not perform 
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differently (see MPEP 2144.04 discussing Gardner v. TEC Systems, Inc., 725 F.2d 
1338, 220 USPQ 777 (Fed. Cir. 1984)). 

Here, the first element 38 as taught by Kato-99 would perform just as the claimed 
length, if not better, because the length taught by Kato-99 is larger than the claimed 
5 range. As such, since the prior art device would function just as the claimed device the 
recitation of different dimensions fails to make the claim patentably distinct. 

"[Wjhere the general conditions of a claim are disclosed in the prior art, it is not 
inventive to discover the optimum or workable ranges by routine experimentation." See 
In re Alter, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). The discovery of an 
10 optimum value of a known result effective variable, without producing any new or 

unexpected results, is within the ambit of a person of ordinary skill in the art. See In re 
Boesch, 205 USPQ 215 (CCPA 1980) (see MPEP § 2144.05, II.). 

Consequently, it would have been obvious to one of ordinary skill in the art to 
adjust the length of the first element while still providing sufficient surface area in which 
15 to catalyze the non-reacted contaminates. 

Regarding claims 19 and 22, Stahl teaches the second diffusion-limiting element 
(12) being a fine-pored barrier (see paragraph 29) and the first element being a course 
pored barrier (see paragraph 22). Stahl, however, is silent as to the exact proportion of 
20 pores or the diffusion cross-section of each respective barrier. 

However, one of ordinary skill in the art at the time of the invention would adjust 
the porosity/diffusion cross-section of the two diffusion sections in order to optimize the 
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detection capability of the sensor and to prolong the usability of the gas sensor. 
Consequently, adjusting the diffusion resistance of the first element to be half that of the 
second diffusion-limiting element, by either altering the porosity or the diffusion cross- 
section by some other means, would have been obvious to one of ordinary skill in the 
5 art. 

Regarding claims 20 and 21 , Stahl and Kato-99 are silent as to the volume filled 
by the porous first element 14a and 38. However, it would have been obvious to one of 
ordinary skill in the art to change the size/proportion of the first element as needed in 
10 order to have a sufficient diffusion distance through the catalyst laced porous region in 
order to catalyze all the non-reacted components in the exhaust gas (see MPEP § 
2144.04). See In re Rose, 105 USPQ 237 (CCPA 1955) (see MPEP § 2144.04). 

Regarding claim 25, Stahl teaches the second diffusion-limiting element 12 being 
15 situated between the first element 14a and the gas chamber 13 (see figure 2). 

Regarding claim 26, Stahl teaches the use of constriction 17 which is on a side of 
the first element 14a facing toward the measuring gas (see figure 2). 

20 Regarding claims 27 and 28, Stahl clearly shows the length of constriction 1 7 

being within the range of 10% to 100% of the length of the first element 14a (see figure 
2). 
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Regarding claim 29, Stahl teaches the porous material being provided in the area 
of the constriction (see figure 2 and paragraph 25). Stahl is silent, however, as to the 
size of the pore diameter of the porous material in the constriction in relation to the 
dimensions of the constriction. 
5 However, it would have been obvious to one of ordinary skill in the art to adjust 

the porosity of the inserted porous material in the constriction in order to achieve the 
desired diffusion resistance while still providing sufficient catalyzed surface area. 

The courts have held a claimed device to not be patentably distinct over a prior 
art reference where the only difference between the prior art and the claims is a 
10 recitation of relative dimensions when the claimed device would not perform differently 
(see MPEP 2144.04 discussing Gardner v. TEC Systems, Inc., 725 F.2d 1338, 220 
USPQ 777 (Fed.Cir. 1984). 



Regarding claim 30, Stahl teaches the second diffusion-limiting element 12 being 
15 in a layer plane of the measuring gas chamber 1 3 (see figure 2). 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. These references include: 
20 1 . Nakagawa et al. (U.S. Pat. No. 4,707,241 ) teaches a standard oxygen 

sensor having electrodes separated by a solid electrolyte and a gas chamber. 
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2. Paulus et al. (U.S. Pat. No. 5,733,504) teaches the use of a porous first 
element having a catalyst and a second diffusion-limiting barrier in an oxygen sensor. 

3. Schonauner et al. (U.S. Pat. No. 5,969,232) teaches the use of a porous 
first element having a catalyst and a second diffusion-limiting barrier in an oxygen 

5 sensor. 

4. Friese et al. (U.S. Pat. No. 5,423,973) teaches the use of a protective 
porous layer covering the diffusion limiting layers above the sensing electrode. 

5. Riken (E.P.O. Pat. Pub. 1 167957) teaches a gas sensor having a gas 
detection chamber with a constriction before the porous catalytic first element and after. 

10 Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to BRYAN D. RIPA whose telephone number is 571- 270- 
7875. The examiner can normally be reached on Monday to Friday, 9:00 AM to 4:00 
PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
15 supervisor, Brian Sines can be reached on 571-272-1263. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
5 For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

10 

IB. D. R./ 

Examiner, Art Unit 41 11 



/Brian J. Sines/ 

Supervisory Patent Examiner, Art Unit 41 1 1 



